Cell-specific expression of TLR9 isoforms in inflammation.
Toll-like receptors (TLRs) are key pattern recognition receptors during an immune response. With five isoforms of human TLR9 described, we hypothesised that differential expression of TLR9 isoforms in different cell types would result in variable contributions to the overall input from TLR9 during inflammation. We assessed the molecular expression of the TLR9 isoforms, TLR9-A, -C and -D. In normal peripheral blood mononuclear cells, B-lymphocytes express ∼100-fold more TLR9-A transcript than monocytes or T-lymphocytes, which predominantly express the TLR9-C transcript. Switches in isoform predominance accompany B-lymphocyte development. TLR9 protein expression in rheumatoid inflammatory lesions reflected the TLR9 isoform expression by immune cells. Herein we suggest that B-lymphocytes and plasmacytoid dendritic cells contribute the ∼3-fold higher TLR9-A transcript levels observed in inflamed synovium when compared to subcutaneous rheumatoid nodules. In contrast, macrophages and T-lymphocytes contribute the ∼4-fold higher TLR9-C transcript levels seen in nodules, compared to synovia. From protein sequence, predictions of subcellular localisation suggest TLR9-B may locate to the mitochondria, whereas TLR9-D adopts an opposing orientation in the endoplasmic reticulum. Consistent with this, structure models raise the possibility of alternative ligands for the TLR9-B and TLR9-D variants. Our results highlight differences in the expression of human TLR9 isoforms in normal and inflamed tissues, with differing contributions to inflammation.